There are now many studies which have suggested that malnutrition is one of the major causes of increased morbidity and mortality in inpatients. [1] [2] [3] [4] In reality such a conclusion may be an oversimplification, particularly when malnutrition occurs as a direct result of the underlying disease process. Thus it could equally be argued that outcome is influenced more by the underlying disease than by nutritional state. Does it matter, therefore, that a considerable proportion of medical and surgical inpatients suffer from protein energy malnutrition secondary to their underlying disease, and why do we believe that clinicians should be able to diagnose malnutrition? The fact is that as a group, malnourished patients suffer increased morbidity and mortality, and what is required is a test or a combination of tests that will allow high risk patients to be identified, not only so the clinician can be alterted to the need for nutritional support, but also so that research can be performed in conjunction with the administration of nutritional support in these patients.
Various anthropometric, biochemical, and immunological variables have been used as indicators of protein energy malnutrition, and this paper reviews these tests. Unfortunately, the relative value of each of these measurements has not been clearly defined, and few studies have, as yet, taken nutritional assessment to its logical conclusion: the application of the information gained to change patient management. At present, nutritional assessment has three aims. The first is to define the type and severity of malnutrition; the second is the identification of high risk patients; and the third is to monitor the efficacy of nutritional support. 21 Experiments by Miller and John22 showed that liver synthesis of plasma proteins is finely regulated by nutritional and hormonal factors. These authors showed that in the isolated perfused rat liver the combination of amino acids, glucose, and insulin was necessary to obtain positive nitrogen balance; moreover, the optimal conditions for the maximum synthesis of acute phase proteins (fibrinogen, ca-1-acid glycoprotein, and haptoglobin) were found when the liver came from a fed donor animal and when a nutritionally complete intravenous solution was infused.
The synthesis of albumin is also known to be depressed during malnutrition and under catabolic conditions: it has been shown experimentally, however, that after a six day fasting period albumin synthesis is proportionately more depressed than that of acute phase proteins.23 24 It may, therefore, be speculated that in catabolic states the synthesis of acute phase proteins has priority, and this might partly account for some of the features of the plasma protein profile observed during the acute phase response after injury. It is well known that malnutrition negatively affects protein synthesis, and it has been shown in man that nutrition is probably the single most important factor regulating albumin synthesis. 23 Almost all of the proposed indices have some value in predicting those patients at risk of developing major postoperative complications, even if no clear scientific evidence has proved that these formulae are any better than the clinical judgment of an expert physician.25 Another possible criticism of most of those studies that try to correlate predictive indices and postoperative septic complications is the discrepancy shown by different authors in defining infectious complications and in scoring their severity. It has recently been proposed that systems to score severity of sepsis should be used in all the clinical studies that consider infectious complications in surgical patients. [26] [27] [28] To collect information on the predictive value of each of the many nutritional variables for identifying high risk surgical patients we used a mathematical approach, applying a cluster analysis technique.29
Using this method, it is possible to identify four nutritional states, which could be depicted in a multidimensional graph and regarded as reference groups, allowing the classification of patients to be made, depending on their nutritional conditions. In this multidimensional model the position of a new patient can be obtained by measuring the euclidean distance between each determination of the reference states and each determination of the patient. Thus the nature and degree of nutritional imbalance can be quantified by its absolute distance from a given reference state. As no patient is exactly similar to the patient represented in the reference chart, for practical purposes, a patient is considered to belong to a group to which he or she is found to be closest on the euclidean distance.
Monitoring the efficacy of the nutritional support Monitoring the efficacy of nutritional support is probably the most complicated and controversial application of nutritional assessment. Different methods of monitoring are used in different centres, the choice of variables depending on the type and severity of disease, the metabolic conditions of the patient, and the duration of nutritional support.30
Nevertheless, a few basic criteria should be followed in these patients. Firstly, before starting any type of nutritional support the clinician should evaluate the major functions (renal, hepatic, cardiovascular) to prevent possible complications and he or she should have baseline reference data. Monitoring should be more intensive in the early phases of artificial nutrition to ensure the tolerance of the substrates and their complete utilisation. Evaluation of the efficacy of the treatment is difficult to obtain, and varying approaches are used by different institutions. An increase in the serum concentration of selected biochemical variables, such as albumin concentration, prealbumin concentration, transferrin value, retinol binding protein value and fibronectin are used to determine if a patient is responding to the nutritional support programme. Maintenance of a positive nitrogen balance and a weight gain of ½/2 lb to 1 lb/day are regarded as adequate in clinical practice.
Other determinations such as skin tests, indirect calorimetry, and total body potassium and nitrogen values should be used selectively for investigative protocols.
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